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THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a discharge 
plasma treatment apparatus which has a plurality of 
discharge spaces, can avoid overlapped device facilities, 
and can generate a discharge plasma independently in 
each discharge space. 

SOLUTION: In the discharge plasma treatment 
apparatus, three or more opposing electrodes having at 
least one opposing surface of the counter electrodes 
covered with solid dielectric are used to apply an 
electric field to the region between the electrodes 
having two or more discharge spaces, and to generate a 
discharge plasma. Application ones of the plurality of 
electrodes are connected to a single power supply. 



USING 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 



http://www1 9.ipdl.inpitgo jp/PA1 /result/detail/main/wAAArNayhYDA41 5059909P... 2007/1 1 /1 6 



(19)H#H#f?Jf (JP) (12) & gfj 4# ffr 45t ^ (A) 01)»fFaUH^ra## 

#W2003- 59909 
(P2003-59909A) 

(43)#BBB 2H28 8(2003.2.28) 



(5i)inta.' mmn- 

HO 1L 21/3065 

C 2 3 C 16/515 
H 0 5 H 1/24 



F I 

C 2 3 C 16/515 

H0 5H 1/24 

H0 1L 21/302 



4K0 3 0 
5F0 04 

C 



msm* *wt& m*m<D&7 ol & e jo 



(21)ftlHS^ 


ttffi2001 -248042C P2001 -248042) 


(71)tiilHA 000002174 








(22) time 


Jft*13*P 8 E 17B (2001. 8. 17) 














*KJff=©W&**milJ2-l WMt¥ 












F^— A (#*) 4KD30 FAfll KA30 






5PD04 BADS BB29 BC06 B004 CA03 






DA01 DA23 DB03 



64) css«wo*»] iM7?xv9m&nmtt:n&m^!mjm 



(57) [gift] 




1 

im#m i ] *Mi««©'>fc < t t-jjVMfamm . 

£ 2 o£t±Ktt fc««mUc**«:8lfll LXtm^y Xv 

£?g£ 2*5^X7 x-r&a^B-^fco-c, 

«U WfllWIfMCON/OFFlMMrOltTftSii: 

Sfio . .. ... 

$U BpjD®teS^ON/OFFS!lffllS:o.»tT/i5a]JP 

mm t wn&wmic&tmmttzmw. t , wan -ea & 
£ftfc&a#*^$&ax#*E£&ai-5ct&#® 20 
fci-a»*js 1 x» 2 fcR*©»*x? x-7*&a£«o 

«U-fflfln«ffi»wON/oFFWW£ottTftaBiip 
atE&ttJMmfcttJWCTtMu waw-cafi 
$ ^tsaa^f^oXy x-v T-s^asw ^s^^a-fs 

igt?*oT, &Jfi^±©tt»a£*t©pQfli4:iail$fc 
^XyX-rjaa-rS C i: 5r#mt1-^^*9 1 X« 2 

ttT> SISL^giS l0~1000kV/c mO^A'^ft 30 
«#-C*>5 C t trWStji-t- SW^S 1 ~ 5 co^T 1 

«x?x^&aieit*JBv*T«^^fcfcai-5S« 

XyX^&a^fe. 
[000 1] 

M^7 X-r»aSg*JcBB-J-5. 
[000 2] 

laxoati f**a»e>, ©ffi^rF-exo-jfcmx? 

X-rft«4$-Br-C»«!aft«>*ffi«a, x»*»a#± 
^©ISffi&ftTtcfcttS&ate, n 

tlX^ftfritCo C©fc#. ^flEffigFWEE^T-C&S 50 



#§8 2003-59909 

2 

7 f 9X-rSr*4$*5*flfe**iK6*.li-C#-CV^5. 
[0 00 3] -»W4«ffi^7X-e«a*»i UTtt, 
#BH¥6-2 1 4 9*^«, #W¥7-8 5 9 9 7^ 

#«:R*U teaffKtea;#***AU SMfltcUE 
SrEPJBU *4Lfc^9X^-Ctt«.a«:**!yi1-5^fe 

^F^T-s^a^^^a.-rsctic/.cf), 

[0004] *fc, «»a*©4*£»#0>*K:X9X-r 

«a*rfTV v u«»t>**ia**aHEWt«Ba-*-5 
^tas-e^sssstL-c. 5fe^icX7X-r^^^#ttib 

TV**. «*.«, 1-2 5 1 304#£«XtJ t 

11-2 60 5 97 ^«ICI±: MHSffi&ft ;i 

affi^!Jc#o»ts^9x^«uisfliaJH*siiTv^5. 

LT^S-tHPf!^ ^9X-vSr*4*-fr«4WffiMi9 J # 
SK*tt5CVDifetJ:«a^iWk»»BI©»ia, a® 

[0 0 0 5] 

r t * S « i 1-5. 

[0 0 0 6] 

[0 0 0 7] 1"*fc*>, *%^©mi<75l80Jt4, 

rafc*#*aimLTj&Mx?x-Tfc»£3*$»rttx? 



3 

[0008] *%m<Dm2<D%w&. mm<omm 

OF FMWSroitTftic; t Sr^mt-fSfg 1 

[0 0 0 9] *«W«)IB3©«Wtt,- ffiScot^ 

OF F««S:ottT*5WJP«ii:»ifl«iW-Ciae* 
ixfcfea^/^ cd t°7 X-7 SrarttSW^CRa $ tut**!- 
ISttl^ t«-»fC45 C £ 1 Xfl 2 co 

*WtlE«©ft«y9X^«iai6«-eJ!,5 0 10 
[ooio] Sfc. #3&iaU©SH©36SFi»:i, S^comffi 
©ffr!jti®i&-o©tt$g(;:g^U ffr&omffiSlcON/ 

o f f ajw srott t * 5 s mmm t mt&nmm icm&a 
umm zmm-tz z t zw® t -tzm 1 x» 2 ©isw t 

[00.11] *«WO»5©«Wf±, Sfccom^ 
©Efl;ta«f£-o©®^lcgj$U BJflMtttfcfclON/ 

of FW#psro»tTft5Biiio«ffii»it«annc*«a 

SWSrSieu, «ttMT?»a$;h,fcfca#*©7*7X-r 20 

[0012] sfc, *mm<Dm6<n%mte. mm 1 , « 

JEA*>±^ t) «|K!a* 1 0 ^ s «T, ®#3£g# 10-1 
0 0 0 k V/cmcO/^/^^^fcSC^Sr^ti- 
Sif 1 ~ 5 ©^^©fPJflcfE^&SX^X^&S 

[0 0 1 3] #3§f]©3l7©3gl^fi, ^1~6© 30 

[0014] 

bbbossis©?!**] *i§w©»cm7 , 7x-v«ia^e 

5«iMl^j«$*i,530c«2SW4:2o£l±»»t, *©& 
£©T*#5£gl?;fcS. ±im&®<D 

[0015] &%m<D&&<D-mzm-emmi-z>. m 1 

14, 3&©m@£fflV\ 2oo«BIHIiacmsi«]Sr3g« 
U 2o<DS5cltS^-CI8±i-5»c«X7X^-cS!ca;^F^ 50 



2003-59909 

4 

T&So WJ0»S2Stf3f±WRltq«!iP«EE*— ^/u 

sjvo^w #m®co*rf6]ffifi, @«^is^-t?*5s 

Sivcvs. «tt«tt4£iWnWi-2©Wli:JM£m7 
* J&fc U * fc&«l®fi 4 i: BUflWi 3 omutMsm 
8£«U n-/n 2 t 1 3 -C^KjiSftSa&ii^/w h 

8 fi. s^5&tf6 SrO N/OFF ©1^11-5 Cirlc 
i •? , *Mt*#*ai-caMlii- « - k i>o §#J© 

tCLT*J#> 60^-<->'^«rOFF^1-5Ci:ICj;i3to 

a&fT5c£t>-et5. 

[0016] H2ti, 3tto»ffiS:fflv\ 2o©J*S?g 

*SCWH1?*>S. WM«ff2JW3ttflmi£ft;tll«fiE 
^-TTw^LTS^ftT^Stf, *ive*v©*— X 
??-5&tJt6asKr?&JvCVt£-. SNfflt&4l± 

«*4iBilP«S2©IHt36WtsSIH7*»/*U 
H&mS 4 £ fWPSJi 3 ©M JC^S^ra 8 U o - 
/H 2 £ 1 3-C^»$tt5aeS-</W**^fc^fl&«S4 
±[c:«*e)itfc»tea*«- 1 0 ^ttttSPQ 7 &t^8 
±i-5*«7'7X-v^-e^a§^5o fcfc'u Ei^tcii 

KS§^tv>5 0 «rtlffl|li7Aif8ii, ^'f^^s&u 5 

6 5rON/OFFSiJ^-r5Ct(Cj;iJ v ^m^Srail 

•ewwi-Sii^-ets. 0*Jx.«. s^coXyx-r©^. 

Vim&ivZm&li, 5©^-ry^-SrON^LT*J#, 
6©^W 5'5 L S:OFFI-1-S-tlcJ;i5iO!a5rfT5> * 

&mtfx&mw$i£z> t k\iY^mWimm.^Tb~z t 

[00 17] 13(1, 3ft©««SrfflW\ 2o.©ftfg 

m&K&L. iM&ntot:wm&#t:9&-is*. Mem 

3 McffiK 1 izmiBWE*-7/t'$:jt $tlT^ 
; E:ixm©^-X/Kcx^s'^5B:O t 6^ ( -te ) 
^^TV^5 0 gifi®g4ttn— /H 2 £ 1 3t?#«J$iX'5 
ftS&^A- h *«ia, 4 k EWJOWI 2 ©Ffl(c«c« 

fflW7«r'**U £<bl-v ^Jfim®4' (in-/H 2' 



(4) 

5 

U n-/H 2 t 1 3tflWi$*t6«aS^A'fr«fcifc» 

w 8 ^ttftaaw i o©*ffi^teasii«. fcfc*u e 

y^-5XH6iON/OFF-r^Zt\ZX'0^mmU 10 

9 #$c4&a£ff 5 z.th-e$t>. 
[0 0 18] z<D£olcGitiamMi:&Git1r6zk\c£ 

9, wtm<»m&zV]<^kw*. ^xinqmkwtm 

5^ tie £9, ««HlS*tSO«HMS3!***tff5w 
ti5-c?#2>o «a^/«'hSrj|(tfaS2WH«)SSifi« 

[0019] ±E^|6]1-5®l(O^K<b LX\X m. T 

[00 2 0] JhiEttlSjttffifi, Mlfia57-^» 
5 fc»fc» *rrti«illloeiftiSlfr-ti: 

fciti UTtt. Mttf, #IS1, Pm*W*j¥*S. 

[0021] ±.td.nMz®mirz>mtmnmz, mmv 
[0022] ±.t&®tmnft<r>j&m*. >- wx-h y 

£j&s»*U\ mi-gZktmyyXTimZil-ZMz 40 
[0023 l;±saB(WR«ffottiKi txtt, 

[0 0 2 4] *fc, JtIBBfl**fctt» JtWMW2# 



4#gg2 003-59909 
6 

itmm&&2&>±.<Dmmfr<DM;#Mk L-a*, #y x h 

£$*3fc»iai, JtR**# 1 0 »J:©HJ£Wt*«: 
ffl^;i^jifiU\ *fcJt**©±IBtt<l«rlcl8££iiS 

to-ett*^. a3i©ti*h*tt 1 8 . sooagcot 
wasfcibtvo^o tfcW£#i o£Ub©@#$tm#£ 
u-ctt, ^^=^^5-5 011%, mt 

[0 0 2 5] ±iatt<Sfi8ro!Ei$£tt, Bttst*flroJM> 

■C»3iafc***t**. 0. 1~5 OmmXhZZk&R 
*b<s <t9*f4L<tt5mm£JlT-Cfo5o 50mm* 

[0 0 2 6] JhfBttSMfctt; «#d 5 EMP£*k 

< ; mz s nft<D&h-k& 9 st//xfi**>Ti s o <&m 

# x 1 0 /i s firFffeSWdW LV\ 1 0 *i s 
7L £ t ftttRttd' 7- * icftff L^f < *££4 t> © t 
49, /^/Wt^iaSMST'^vttl^ftjf tic 
<<4-5o 4t>.±^9#IH»t;i'bT*^l*ll]^ 

ix^d^ 4 0ns *^oSl*>±^ 9 ^KO^^^SIfSr 

5 0 n s~5 n s.T-fc5. 4*5, CC^V>51E*j±)S s, 3 
I^HIitt, MB (fetttt) i^uxigJp-f-Sl^H, It 

[00 2 7] ifE^/i^m^eoB^&gli, 10-10 
0 o k v/ cmkf£i>Xo\zirh<Dtm^^\ 
S^l 0 kV/cm*}f8-e$)5i:ft!:aiC^A5A^»)1- 

[0 0 2 8]iS^^Sf»S8»li, 0. 5kHz 
$k±T&>&Z.t:#&*L\\ 0. 5kH Z *«-C&5t 

■RttWfclil36*h*^i*r ^ffl$iUTW5 13. 5 6M 
Hz, Pt^6<)ICftffl$tvTV>S5 0 0MHziVNofciS 

t^tt«r#lti-*i:. 5 0 0 k H z ttT;45»* L^„ ^(D 

[00 2 9] ifc, ±.B^^mmz)HlriX>k^><Dy< 
/v-^ati^^Wtt. 2 0 0 ft s£iT-Cfe'5Ci:75W* b 
<, it)ff4t<(i3~2 0 0y stfc5. 200 fts 

toco^V^afe^^tfi, a9 4>I^JSr*UTfc5 
;S5 S ON, OFF«|ft9iIL.i^45/^l'^fl#t*5tt 



7 

(0 0 3 01 JilBiaa^BiCfcV^T, &ajE7Jte#l-KS 
£$*iftv\&*, *ftEifi«0£EAT*s#4UV\ *SSBE 
ia&OEE^Tttt. 1. 3 3 3X 1 0*~10. 664 

xio'pa wE;>jT£jei-o «f-et>. fciimmmB, 

■C, £Stfffiff£ftS9. 3 3 1 X 1 0 4 ~10. 39 
7 X 1 0 4 P a ©ISBtfSjf* LV\, 

I00311 *^ffiifi«ojE^Tic±ji>Tf4, *mmo 

^^<P©y7X^Srtt««i»67-^ttmtt«tSii^' 10 

«X 7 X-e £3S4 $ -fr 5 i t H^m t ft -5 . 
[0 0 3 2] **5, #3891 ©#£1:1 «fc*Uf. X5X^|g 

X-e$:J8£3*5£*;i«rie-eife$. &*n©(SE&#T 

fcfcit37*?x-*'*aittt>t>5A, #£©#*#ffl^T 

©^ffiX^X-v&aicfc^TtK *$5a»&*W**ufc 
©^n-j&mT^X^a^&lritUf, M&S, fcS 

[0033] *«we»a-e# sM&a&fct t ltb, 
jKyai^-uv, ^yynfwy, /-tfy*^w>\ dfy* 

7*, t7?^, &m^aWbix5o mtt<DBVik 

5. 30 

[0 0 3 41 *»WT?ffl^5*a3a^4: UTJi, WM. 

<£ 9 U* © 5. 
[0 0 3 51 hmtimm$*t UT, CF,, CaFs, 
CC1F,, SF<.3?©7s/m^£fc3^#*£ffl^-5£ 

[0 0 3 6] ftlffi^iLt, O s> Oa, 

£*-<k£*, SO,, SOt«efl^att#ft;&**J& 40 

[0 0 3 7] $f>IC N Si, Ti, Sn^©&Ji©&Jg 
h^©&affl#*£ffl^T\ S i O, \ TiO,, SnO. 



^2003-59909 
8 

9, TA>*> % 2**o^jStt^fcJ:5X7X-e-e* 

[00 3 8] *«W©*fe*^A^-^+ ftrf 
£t>-Ct5. f m^*(6](C^L-C, gft5#7. 

*?imm<r>77 x^&n*^, * 
^v^^^a^tf^cit.tt), £fte>©ig£- 

/<-3WP-eii. *3s^©X7X^&a#fei:fi!i©;5-*fc 

©J£l£gft*#*£gALT«glBi£fl^&Lfc»)1-S£ 

[0 0 3 9] 8*ttfttfifc±Hi©fcj6*6.. ±fE*Qaffl 
#*l|i|!fc#B*J: *) KTfc*W 5 i 3ft#Rjtf*fc 

IR^SrfflV^*^. *Wfl3!f*©*te'tt0. 0 0 1~ 

i oft«%-c$)S£ iaw*uv>. 

[0 0 4 01 ftfe, ±a!Lfci^t^ #HM^tLT 
f±«^*#< ^ri-Sft^O^sX^X'rftftSrKfeK 

[004 1] *&W<z>'*fl'*Wfr%m^tz.izSmMGtQ 

[0 0 4 2] 

ttft^, 

[00 4 3] Hig^J 1 

Hl08KfflV\ WMWM2RXf3 t LT, mMflifi 
*s.8 |t m©»g»ttT^5 7-JWWSrfflV\ ^Jft«^i: 

v\ «-ttiWe(iSr2inmiU. 5Wi®(S©KlStSr 1 
rami U aBSiiS 5 0 mm/m i n T*«Bi^$tv5SM 
7-f/l^A±©S i C^CF.liA r^JPLfc^S^ 
(CF./Ar=40/60) Tx^^v^Lfc, Jfcfl 
ggra7d»e>©&m«!;a^-C3cy^>'^'l'- l-5iim/ 

I^fiyf^l'- h20nm/m i n©iS$©fl| 



kWZtZo BWmttffili 1 6 k V„ , Jfft&lO 

kHz ttfco tfenfcS#7^/l-Afi 1 SWA7^/U 

[0 0 4 4] 

12 3 K*1-=gfi£fflV\ #SEj^S«Wx^ 5 rum* 
ft^tz„ R]JPti2tlt 1 1 0 0 X 5 0 OmmCSU 
S$!®S. WS13tl,T10 0X5 0 0mm©SU 

mmtU S»tt^4t4' ©r«15 0mmi:LT 
^tLfc, WIStftLt, 1 0 0 v m * roRilftfc 
W-t-5lSBiaS«*ieai)iS5 Omm/m i nX-f&mL 

1 0 k H z ©X/i<^®#-SrEP* Liaatfco ^rO^Sr 
[004 5] 



(6) 4$P>§ 2003-59909 

10 

* fcmkwimo'mwsimkft v . jg& 

RJfcPTOirfcS. 2ofiLh©ifcm2IH-ej|«# 
[004 6] 

io [mi] **^»s*t**aai-5gfio-fi»i*iiiM-r5 

[02] **W©««S:«iai-5«*©-«S:ttW1-5 

[03] *»W©S«-*«Hli-5SBO-«l*»Wi-5 
0-CfcSo 
[»*©»«] 

i «m 

2, 3 EPAP«S 
4, 4' &tfS«i 
20 5> 6 

7, T , 8 Jfcttggffl 

I 0 tt&3£tt 

I I h 

12, 12' 13, 13' S6i£a-/P 



[01] 



[02] 




[03] 
2 7* 



^0 13 I o 



T 

6 



1 



